It is well known that estrogens raise serum prolactin levels. The differences in prolactin found in men, and women before and after the menopause has been correlated to differences in estrogen production (Vekemans and Robyn 1975 , Ehara et al., 1973 , Reyes et al., 1977 . Several reports dealing with the effects of estrogen medication on prolactin in hypogonadal women (Yen et al., 1974 , Robyn and Vekemans 1976 , Andersen et al., 1980 and in men (Frantz et al., 1972) showed the marked positive effect of estrogen in secretion of prolactin. On the other hand, estrogens in combination with gestagen administrations caused a slow and modest rise in serum prolactin in hypogonadal women (Hagen et al., 1982) or did not affect the serum level of prolactin in hypogonadal (Lind et al., 1978) as well as in norman women (Davis et al., 1984) .
Changes in prolactin levels during the menstrual cycle had been controversial. Some investigators have failed to observe any systemic fluctuation on prolactin levels during the cycle (Ehara et al., 1973 , McNeilly and Chard 1974 , Epstein et al., 1975 , while recent reports, referred to an overall pattern of serum prolactin during the menstrual cycle which resembled that for circulating estradiol (Franchimont et al., 1976 , Vekemans et al., 1977 , Djursing et al., 1981 , Minakami et al., 1985 with small differences between the prolactin levels in the follicular and luteal phases.
In addition, relative hyperestrogenism caused an exaggerated prolactin response of thyrotropin-releasing hormone in women with chronic anovulation (Peillon et al., 1982) . These observations suggest that progesterone may play a role in inhibiting prolactin release in the human luteal phase physiologically. Since the effect of progesterone on prolactin secretion in human beings has not been fully considered, we examined the effect of this steroid in hypogonadal women. Our observation that progesterone has the effect of inhibiting prolactin release in hypogonadal women should help in understanding why serum prolactin fails to rise to the expected level in the human luteal phase and during treatment with estrogens in combination with gestagen.
Subjects and Methods
Ten postmenopausal women who had amenorrhea for at least 3 years and 2 women who were ovariectomized 3 and 5 years ago, between 35-60 yr of age, volunteered for this study. All subjects were in good health and not taking any medicines. Regular meals were provided and the subjects were not permitted to sleep or smoke during the experiments.
Their pretreatment values for serum estradiol and progesterone were all lower than 25.0pg/ml and 0.5ng/ml, respectively. On the day before the experiment, blood samples were obtained through 
Discussion
The present study demonstrates the suppressive effect of progesterone on prolactin release in hypogonadal women. The underlying mechanism(s) accounting for this effect of progesterone is unclear.
Recently, concomitant pulsatile release of prolactin and luteinizing hormone in hypogonadal women (Cetel and Yen 1983) and in normal women (Braund et al., 1984) was reported. Exogenous GnRH stimulates secretion of prolactin in normal men (Van Loon 1978) , normal women (Yen et al., 1980 , Braund et al., 1984 and in various pathological conditions (Giampietro et al., 1979 , Beumont et al., 1980 , Georgitis et al., 1983 . Furthermore, Gooren et al. (1984) observed the phenomenon that endogenous and exogenous GnRH has a positive effect in releasing prolactin in response to thyrotropinreleasing hormone in men. A similar phenomenon has been observed previously (Spitz et al., 1979) . In addition, it has been reported that GnRH stimulated secretion of prolactin in co-cultured female rat lactotropes and gonadotropes (Denef et al., 1982) . The simplest interpretation of these data is that endogenous and exogenous GnRH stimulate secretion of prolactin from the pituitary gland. On the other hand, it has been reported that GnRH pulse frequencies could be decreased by progesterone treatment in ovariectomized sheep (Goodman and Vol.32, No.5 PROGESTERONE SUPPRESSES PROLACTIN SECRETION 649 Karsch 1980) and normal women (Soules et al., 1984) . We also showed this effects of progesterone in the subjects of the present study (Minakami et al., 1984) . It was also demonstrated that after ovariectomy, restoration of luteal phase levels of progesterone markedly attenuated the acute increase in luteinizing hormone release in rats (Leipheimer et al., 1984) . This was in response to a decrease in luteinizing hormone pulse amplitude without diminishing the response of the pituitary to GnRH (Leipheimer et al., 1984) . These reports indicate that progesterone in the luteal phase may act in the brain to decrease GnRH secretion with prolongation of the GnRH pulse interval in sheep and women or diminishing GnRH pulse amplitude in rats. These experimental data, together with the suppressive effect of progesterone on prolactin release demonstrated for the first time in our study, may support the hypothesis that the prolonged intervals between GnRH pulses generated by progesterone treatment might cause a reduction in circulating prolactin levels. Additionally, endogenous dopamine may also be involved. In rats, progesterone administered subcutaneously can lead to an increased secretion of dopamine into hypophysial portal blood resulting in a lowering of the prolactin level (Cramer et al., 1979) . The report that exogenous GnRH lowered the circulating dopamine level in normal men (Van Loon 1978) , supports the theory that a decrease in endogenous GnRH may reciprocally induce or occur with an increase in tuberoinfundibular dopamine release, but direct evidence implicating the GnRH-dopamine relationship in the hypothalamus remains to be produced.
Progesterone is known to induce gonadotropin release in estrogen-primed hypogonadal women (Nillius and Wide 1971) as well as normally cycling women (Chang and Jaffe 1978) , suggesting a physiological role of this steroid at midcycle. Similarly, it is reported that progesterone elicits a prompt pituitary release of prolactin in estrogen-primed normal women during early follicular phase (Rakoff and Yen 1978) . This report may explain the finding that the highest serum prolactin level is found at midcycle (Vekemans et al., 1977) . These reports, together with our findings, indicate that progesterone has a facilitory effect on prolactin release at midcycle and an inhibitory effect on prolactin release during the luteal phase, as progesterone does on gonadotropin release.
It remains to be demonstrated whether or not progesterone has a direct effect at the lactotrope level. Further studies are needed.
